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INTRODUCTION
In January 2011 the Kentucky Transportation Center (KTC) evaluated the ten inch PortlandCement-Concrete-Pavement (PCCP) on the Springfield Bypass (KY 55) in Washington County,
using a Ground Penetrating Radar (GPR) unit. The evaluation was conducted to assist the
Kentucky Transportation Cabinet (KYTC) in determining the horizontal alignment and vertical
placement of the longitudinal joint tie-bars and the transverse joint dowel baskets.
METHODOLOGY
The field evaluation involved pulling a 900 Mhz. ground coupled GPR antenna along multiple
passes in each lane (Figure 1). The project length was approximately 3 miles long. The data
collection rate for the GPR equipment was 12 scans per-foot, which allowed for a survey speed
of approximately 15 miles-per-hour. The GPR equipment was calibrated using six field cores
located over the tie-bars and/or dowel bars. The field calibration process for the GPR unit
typically insures a real-time vertical measurement of +/- ½ inch in the field.

Figure 1: GPR antenna pulled behind KTC vehicle

This report summarizes the collected field data from the Ground Penetrating Radar analysis
conducted on the Springfield Bypass to determine the potential misalignment/displacement of
either the longitudinal tie-bars and/or the transverse dowel baskets.
1

The locations of the scanned pavement areas are as follows.


Centerline joint--checking for missing and/or displaced tie-bars



Approximately two feet on either side of the centerline joint--checking for
misaligned, high, and/or missing transverse joint dowel baskets



Approximately one foot inside of the outside edge of the pavement both lanes-checking for misaligned, high, and/or missing transverse joint dowel baskets

SUMMARY OF FINDINGS
Longitudinal Tie-Bars
When tie-bars were less than three inches below the surface or were missing; they were marked
in the field as follows:



Missing Tie-Bars – marked with green paint
Tie-Bars within three inches of the pavement surface – marked with orange paint

The convention of marking the bars that were less than three inches is to identify bars that may
have been saw-cut when forming the centerline joint. KYTC standard drawing No. RPX-010-04
states the following for the depth of saw cut: T/3, T= pavement thickness with a 3 inch
minimum.
The GPR data results indicated that there were NO occurrences of either missing and/or high tiebars on the Springfield bypass in the areas that were scanned. In addition, there were only three
occurrences of where the tie-bars where placed deeper than required by Kentucky specifications
for PCCP pavement. Figure two below displays a sample of the GPR data identifying the
approximate depth of the tie-bars.

2

Longitudinal Tie Bars

3”

7”

Figure 2: GPR data displaying depths of tie-bars

Transverse Dowel Bars
The survey of the vertical placement and/or alignment of the transverse dowel-bars was
conducted using GPR at approximately two feet on either side of the centerline joint and
approximately one foot inside of the outside edge of pavement. Table one below summarizes the
areas where high dowel-bars and/or misaligned dowel baskets were observed. Misaligned dowel
baskets were identified as areas where the dowel basket assembly was skewed approximately
four inches or more away from the transverse joint. Figure 2 displays a sample of the collected
GPR data identifying dowel-bars that are less than three inches down from the surface of the
pavement.
Table 1: Quantity and locations of displaced and/or misaligned dowel baskets
Direction
EB
WB
EB
EB
WB
WB
EB

Station #
3049+28
3049+44
3063+81
3063+97
3128+33
3143+65
3158+04

Condition
High
High
High
High
Misaligned
Misaligned
Misaligned
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Color of field marking
Red
Red
Red
Red
White
White
White

High Dowel Bars
Dowel bars
less than 3”
deep
3”

7”

Figure 3: GPR displaying high dowel bars

CONCLUSIONS
The results of the Center’s evaluation indicate that four transverse dowel baskets out of an
approximate total of 2,112 were within three inches of the pavement surface. While three
transverse dowel baskets were misaligned greater than four inches from the location of the sawed
joint. These areas represent 0.33 percent of the total joints on the project.
The results also indicated there were no areas along the longitudinal joint where the tie-bars were
either too close to the pavement surface or missing.
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